Glutamate metabolism in rat cortical astrocyte cultures.
Glutamate metabolism in rat cortical astrocyte cultures was studied to evaluate the relative rates of flux of glutamate carbon through oxidative pathways and through glutamine synthetase (GS). Rates of 14CO2 production from [1-14C]glutamate were determined, as was the metabolic fate of [14C(U)]glutamate in the presence and absence of the transaminase inhibitor aminooxyacetic acid and of methionine sulfoximine, an irreversible inhibitor of GS. The effects of subculturing and dibutyryl cyclic AMP treatment of astrocytes on these parameters were also examined. The vast majority of exogenously added glutamate was converted to glutamine and exported into the extracellular medium. Inhibition of GS led to a sustained and greatly elevated intracellular glutamate level, thereby demonstrating the predominance of this pathway in the astrocytic metabolism of glutamate. Nevertheless, there was some glutamate oxidation in the astrocyte culture, as evidenced by aspartate production and labeling of intracellular aspartate pools. Inhibition of aspartate aminotransferase caused a greater than 70% decrease in 14CO2 production from [1-14C]glutamate. Inhibition of GS caused an increase in aspartate production. It is concluded that transamination of glutamate rather than oxidative deamination catalyzed by glutamate dehydrogenase is the first step in the entry of glutamate carbon into the citric acid cycle in cultured astrocytes. This scheme of glutamate metabolism was not qualitatively altered by subculturing or by treatment of the cultures with dibutyryl cyclic AMP.